Calcifying epithelial odontogenic tumor (CEOT) is a rare odontogenic neoplasm comprising <1% of all odontogenic tumors. It is commonly seen in the third to fifth decades of life without any gender predilection. It usually occurs in the mandibular posterior region. A painless, slow growing swelling with bone expansion is the most common clinical feature of CEOT. Radiographically, it presents as a mixed lesion with or without an associated impacted tooth. Confirmation of the diagnosis is by histopathological examination. We describe an unusual case of CEOT occurring in the maxillary posterior region and involving the maxillary sinus. The associated impacted third molar was displaced to the lateral wall of the nose and root resorption was seen in all the teeth associated with the lesion. There was no evidence of calcification in conventional as well as computed tomography images.
INTRODUCTION
Calcifying epithelial odontogenic tumor (CEOT) was first described by the Dutch pathologist Jens Jorgen Pindborg in 1955. [1] In 1963, Shafer and colleagues coined the term "Pindborg's tumor." [1] CEOT is a rare benign odontogenic neoplasm accounting for approximately 1% of all odontogenic neoplasms. [2, 3] CEOT commonly occurs in the posterior mandible in the premolar-molar region. [4] There is no gender predilection and it is seen in the third to fifth decade of life. Clinically, it most commonly presents as an asymptomatic, slow-growing swelling of the jaws. [4] The radiographic presentation can vary from pericoronal radiolucency to radiolucent areas with diffuse opacities. [4] This report describes a case of CEOT in the maxillary posterior region associated with an impacted third molar. Radiographically, the lesion showed complete involvement of the maxillary sinus and displacement of the maxillary third molar to the lateral wall of the nose.
CASE REPORT
A 35-year-old-male patient reported to the Department of Oral Medicine and Radiology with complaint of swelling over the right side of the face since 3 months. The swelling was gradually increasing in size and asymptomatic. Extraoral examination showed a diffuse swelling measuring approximately 3 cm × 4 cm over the middle third of right side of the face. Intraoral examination revealed a well-defined swelling extending Calcifying epithelial odontogenic tumor of the posterior maxilla from the mesial of maxillary right canine to the distal of right maxillary second molar on the buccal aspect. Obliteration of the buccal vestibule was noted [ Figure 1 ]. Maxillary right third molar was missing. On palpation, the swelling was bony hard in consistency and was nontender. Mucosa over the swelling was normal. The maxillary right first and second molar were nonvital. Based on the history and clinical features, provisional diagnosis of dentigerous cyst involving the maxillary right third molar was given.
Differential diagnosis of the calcifying epithelial odontogenic cyst, adenomatoid odontogenic tumor, and the keratocystic odontogenic tumor was considered.
The intraoral periapical radiograph showed a well-defined unilocular radiolucency extending from right maxillary first premolar to right second molar. There were no calcifications within the lesion. Root resorption was observed in the right maxillary first and second premolar and first and second molar [ Figure 2 ]. The occlusal radiograph showed buccal cortical expansion. A panoramic radiograph revealed a well-defined unilocular radiolucency measuring approximately 5 cm × 6 cm in size extending from the mesial of maxillary right first premolar to the distal of right maxillary second molar. Thinning of the walls of the right maxillary sinus was seen with an impacted tooth displaced superomedially within the sinus [ Figure 3 ]. Paranasal sinus view [ Figure 4 ] showed opacification of the right maxillary sinus. The sinus walls were expanded and thinned. The impacted maxillary right third molar was displaced to the lateral wall of the nose.
To determine the extent of the lesion and involvement of surrounding structures, computed tomography (CT) was done.
CT revealed a hypodense lesion involving the entire right maxillary sinus. Thinning and perforation of the lateral wall of the sinus was noted. An impacted tooth was seen displaced against the lateral wall of the nose. No calcifications were appreciated in the CT [ Figure 5 ]. Surgical excision of the lesion was done [ Figure 6 ] and histopathology showed connective tissue capsule and epithelial lining with tumor mass. Sheets of polyhedral epithelial cells were present in a connective tissue stroma. Cells were closely packed with distinct cellular outline, eosinophilic cytoplasm, prominent intercellular bridges and slight nuclear pleomorphism. Areas of amyloid like material and basophilic areas of calcification were also noted [ Figure 7 ] Based on the histopathological features, a final diagnosis of calcifying epithelial odontogenic tumor was made.
DISCUSSION
In 1992, the World Health Organization classified CEOT as a benign odontogenic tumor which is exclusively of epithelial origin. [5] It has been described previously as ameloblastoma of unusual type with calcification, calcifying ameloblastoma, malignant odontoma, cystic complex odontoma, and variant of simple ameloblastoma. [6] CEOT can be intraosseous or extraosseous in origin. [7] Intraosseous CEOT is the major type occurring in 85% of cases, whereas the extraosseous type occurs in around 6% of cases. [7] The exact origin of the tumor is unknown. It is believed to arise from the stratum intermedium of enamel organ since the tumor cells appear similar to cells of the stratum intermedium and have high activity of alkaline phosphatase and adenosine triphosphate. [5] Also, the amyloid in CEOT is said to be an immunological response to cells of the stratum intermedium. The extraosseous type of CEOT arises from dental lamina epithelial rests or the basal cells of gingival epithelium. [7] CEOT commonly occurs in the third to fifth decade of life with a mean age of 40 years. [4] Our patient was in the fourth decade of life. There is no gender predilection. [8] CEOT is twice as common in the mandible. [8] Two-thirds of cases affect the mandibular posterior region. [8] We are reporting a case of CEOT in the posterior maxilla. About 50% of cases of CEOT are associated with an impacted tooth or odontome. [8] The present case was associated with an impacted third molar. Extraosseous CEOT commonly affects the anterior gingiva. [9] Clinical features include a painless slow growing lesion causing bone expansion. [6] Maxillary lesions may cause symptoms such as epistaxis, nasal stuffiness and headache. [6] Even though the impacted tooth was displaced to the lateral wall of the nose and maxillary sinus was completely involved, our patient did not report any history of epistaxis, nasal stuffiness or headache.
A variety of radiographic features has been described in CEOT, which include pericoronal or nontooth related radiolucency, mixed radiolucent-radiopaque or dense radiopacity, unilocular or multilocular lesions with well-defined or diffuse borders. [10] Kaplan et al. [10] in their study found that the mixed radiolucent-radiopaque appearance was the most common followed by the radiolucent type. The radiopaque type and the classical snow driven appearance described in the literature are rare. [10] In the mixed type with impacted tooth, coronal clustering of the radiopaque material is usually seen. [6] Most reports mention that smaller lesions are radiolucent, whereas the larger ones show mixed radiolucent-radiopaque appearance. [6] This suggests that the duration and size of the tumor may affect its radiographic appearance. However, our case was completely radiolucent regardless of the large size of the lesion. Root resorption has been reported to occur in only 4% of cases. [10] Our case showed root resorption in all the teeth associated with the lesion. CT is used to obtain additional information regarding cortical perforation, evidence of calcifications, location of the impacted tooth and also the extension and proximity of the tumor to surrounding structures. [6] CT images are important for surgical planning and management. In our case, CT was helpful in determining the extension of the tumor and displacement of the tooth. Kaplan et al. [10] mention that dentigerous cysts commonly occur around third molar teeth, whereas CEOT usually involves the first or second molar. However, in our case, CEOT was associated with an impacted third molar.
The differential diagnosis of CEOT includes calcifying epithelial odontogenic cyst, adenomatoid odontogenic tumor, ameloblastoma, ameloblastic fibroodontoma, odontogenic fibroma and ossifying fibroma. [9] In our case, we considered dentigerous cyst in the differential diagnosis due the presence of impacted third molar, unicortical bone expansion, root resorption and absence of calcifications radiographically. Unicystic ameloblastoma can cause significant root resorption and was included in the differential diagnosis. The keratocystic odontogenic tumor can occur with an impacted tooth but do not cause root resorption. The adenomatoid odontogenic tumor occurs in the anterior region of the jaws, may be associated with an impacted tooth, but shows radiopacities and does not cause root resorption. A calcifying epithelial odontogenic cyst is a radiolucent lesion, may be associated with an impacted tooth, but usually has calcified areas radiographically.
The diagnosis of CEOT is by histopathological examination. CEOT is characterized histopathologically by epithelial cells, amyloid-like material, and calcifications. The polygonal epithelial cells can be arranged in nests, sheets or in the cribriform or pseudoglandular pattern. They contain clear to eosinophilic cytoplasm, vesicular nuclei with prominent nucleoli and moderate pleomorphism. [7] Necrosis and atypical mitosis are rare. Eosinophilic material resembling amyloid is characteristic of CEOT. Calcifications can vary from few small round areas to Liesegang rings and large aggregates. [7] The Langerhans cell variant shows very small islands and cords of neoplastic cells with abundant amyloid substance and no calcification. [3] A clear cell variant is also described in the literature. [11] Our case showed sheets of polyhedral epithelial cells with a distinct cellular outline, eosinophilic cytoplasm, prominent intercellular bridges and slight nuclear pleomorphism. Areas of amyloid-like material and basophilic areas of calcification were also present.
The presence of calcifications in CEOT may have prognostic implications. The absence of calcification indicates a poorly differentiated tumor with more chance of recurrence. [7] The treatment plan is dependent on the size of the tumor, the location of the tumor, general condition of patient and operator skill. Small, well-defined, intrabony mandibular lesions can be treated by simple enucleation or curettage and removal of a thin layer of bone next to the tumor. [5] Larger tumors may need segmental resection, hemimandibulectomy and hemimaxillectomy, followed by bone grafting or distraction osteogenesis. [5] In our case, surgical excision along with the associated teeth was done.
The recurrence rate varies from 10% to 20% with the clear cell variant having a higher recurrence rate of around 15%. [5, 8] Malignant transformation is rare. [8] Thus, our report describes a case of CEOT with atypical clinical and radiographic features, which include occurrence in the posterior maxilla, complete involvement of the maxillary sinus, displacement of impacted third molar to the lateral wall of the nose, root resorption of all teeth associated with the lesion and absence of calcifications radiographically.
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